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Answer ALL SIXTY (60) questions in Sections A-F. 


For Sections A-F select the MOST CORRECT answer by clearly marking the corresponding 
bubble on the General Purpose Answer Sheet. 


DO NOT mark more than one answer. 


Clearly mark your CORRECT STUDENT NUMBER on the General Purpose Answer Sheet. 


SECTION A — Evolution 
FIVE (5) questions (1-5) worth a total 5 marks 


Suggested time 5 minutes 


1. Darwin reasoned that the idea of descent with modification explains observations of 
change in the fossil record: 


So the most competitive individuals will leave the most offspring in the next generation. 

As organisms descended from a common ancestor could diversify by the accumulation of 

adaptations to different environments. 

3. Because all organisms have sufficient food, so those individuals that are best able to exploit 
that food will leave the most offspring in the next generation. 

4. As organisms must compete for the available resources, and individuals that are best able to 

outcompete others will leave the most offspring in the next generation. 


Ne 


2. Sampling a large, randomly mating plant population with a codominant flower colour 
polymorphism, Frances counted individuals of each genotype. Her counts were as 


follows. 
Genotype | Number of individuals 
AA 2 
Aa 16 
aa 32 


What is the frequency of the A allele? 


1. 0.04 
2: 02 
3. 0.4 
4. 0.8 
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3. Similarity due to a common ancestry is referred to as 


1. Convergence 
2. Adaptation 
3. Analogy 

4. Homology 


4. The Darwinian fitness of an individual is measured by 


1. Its ability to compete for resources 
2. How long it lives 
3. The number of mates it attracts 
4. The number of healthy offspring that it produces 
5. The original source of variations in DNA in a population is 
1. Mutation 
2. Recombination 
3. Migration 
4. None of the above 
SECTION B - Animal Diversity 
FIFTEEN (15) worth a total 15 marks 
Suggested time 15 minutes 
6. The cells of the embryo begin developing into ectoderm and endoderm at this stage: 
1. Zygote 
2. Eijght-cell stage 
3. Blastula 
4. Gastrula 


7. The nervous system is derived from: 


1. Mesoglea 
2. Ectoderm 
3. Mesoderm 
4. Endoderm 


8. Which of the following phyla has an endoskeleton? 


1. Mollusca 

2. Annelida 

3. Arthropoda 

4. Echinodermata 


te 
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Which of these characteristic is unique to the Echinodermata? 


Water Vascular System 
Cnidocytes 

Notochord 

Spiracles 


Flukes (Trematoda) undergo asexual reproduction in which animal: 


Fishes 
Mosquitoes 
Snails 
Mammals 


The LEAST diverse group of extant chordates are: 


Birds 

Mammals 
Ray-finned fishes 
Amphibians 


The fungi group which have flagellated spores is: 


Chytrids 
Zygomycetes 
Ascomycetes 
Basidiomycetes 


The rasping organ found in most molluscs is: 


Mandible 
Radula 
Mantle 
Scaphopod 


Which of the following is an example of a colonial cnidarian? 


Freshwater Hydra 
Lion’s Mane Jellyfish 
Box Jellyfish 
Portuguese Man O' War 


Which environment is NOT commonly inhabited by insects? 


Rainforests 
Rivers 
Oceans 
Grasslands 
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16. What type of segmentation is found in Annelida: 


Tagmata 
Strobila 
Market 
Metameric 


eS 


17. The vertebrate jaw is derived from the ancestral: 


1 Gill arches 
2: Fins 

3: Diverticula 
4 Notochord 


18. In diploblastic animals, what is found sandwiched between the ectoderm and 
endoderm-derived tissues? 


1 Mesoderm 
2. Mesoglea 

3. Parenchyma 
4 Tagma 


19. In pseudocoelomate animals, there is mesoderm-derived tissue attached to: 


1 The digestive tract 

2. The inner surface of the epidermis ONLY 

3. BOTH the digestive tract AND the inner surface of the epidermis 
4 None of the above 


20. Which of the following invertebrates is most closely related to chordates? 


1 Sea Urchin 
2 Sea Slug 
3. Fanworm 
4 Lobster 


SECTION C- Plant Structure and Function 
FIFTEEN (15) questions (21-35) worth a total 15 marks 


Suggested time 15 minutes 


21. The secondary cell wall is composed of lignin. Cells types that have secondary 
cell wall thickening are 


Tracheids, vessel elements, and sclerenchyma 
Vascular cambium and cork cambium cells 

Epidermal, collenchyma, and endodermal cells 
Collenchyma, sieve tube elements and companion cells 


Pe 
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The process of cell division in roots usually occurs a few millimetres behind the 
growing tip and is the place where cells are 


Undergoing meristematic growth 

Undergoing cell elongation 

Maturing into discernible cell types and tissues 
Forming new cells to replace the root cap cells 


Root hairs arise from the , and lateral roots arise from the 
(Indicate the two correct choices). 


Epidermis, which is located in the cortex / endodermis, which is located around the 
stele 

Pericycle, which is found in the very central pith of a monocot root / endodermal cells 
that surround the pith in the eudicot 

Epidermis, which is the protective layer on the outside of the root / pericycle, which is 
located just inside the endodermis 

Periderm, which is located just inside the endodermis / bark, which protects the 
mature root tissues 


The xylem tissue of most gymnosperms is composed of the following... (indicate 
the correct statement). 


Sieve tube cells, companion cells, parenchyma, and fibres 
Tracheids only, parenchyma, and fibres 

Palisade mesophyll cells, sclerenchyma fibres, and parenchyma 
Vessels, tracheids, parenchyma, and fibres 


Which of the following cell type is usually NOT found in a typical dorsiventral 
leaf? 


Palisade mesophyll 
Spongy mesophyll 
Xylem vessels 
Cork cells 


In which of the following phenomena does ethylene play a major role? 


Fruit ripening 
Internode elongation 
Apical dominance 
Seed germination 


Flowering of a large group of plants is influenced by photoperiod. Which of the 
following statements is NOT correct? 


Long day plants respond to long days, but do flower if they receive a burst of light 
during a long dark period. 

Cool temperatures can always replace the day length requirement for all short day 
plants. 

Short day plants can be prevented from flowering by interrupting the long night 
period with a flash of light. 

Long day plants were found to require short nights. 
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Which of the following does NOT control the loss of water from the stomatal 
pore? 


Light 

Potassium levels in the guards cells 
Positive pressure in the sieve tube cells 
Humidity 


The photosynthetic phyllodes in Acacia (wattles) are modified F 


Petioles 
Leaves 
Stems 
Flowers 


Indicate the statement that is NOT correct. 


An essential element is a chemical element that is required for a plant to complete 
its life cycle and produce another generation. 

Hydroponic culture uses mineral solutions rather than soils to determine which 
elements are essential. 

Nine of the essential elements are required in large amounts and are referred to as 
macronutrients. 

Eight of the essential elements are required in small amounts and are referred to as 
macronutrients. 


Woody stems contain cells that can divide, elongate and differentiate to form 
vascular tissue. These cells are known as: 


Vascular cambium 
Cork cambium 
Procambium 
Pericycle 


Leaves of xerophytes that grow in environments where water is limiting will have 
the following adaptation: 


Large leaf blades, which are dorsiventral and more or less horizontal 
Small leaves, stomata on the underside, thick cuticles 

Repeated layers of palisade parenchyma with stomata on the upperside 
Spongy mesophyll, smooth and shiny leaves 


Which of the following statements concerning the development of efficient water 
transport systems in large woody plants is incorrect? 


Some cells of the transport system are alive and contain a living cytoplasm. 

Capillary forces are not important to the movement of water up very tall trees along 
very thin vascular cells. 

The differences in water potential between the atmosphere, the leaves, the stem, roots 
and soil drive water movement. 

The adhesive and cohesive properties of the water molecule are essential to movement 
of water up the tree trunk. 
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Plants take up nitrogen from the soil mostly as: 


Nitrate (NO3°) 

Free atmospheric nitrogen 
N2 bound to clay in soil 
All of the above 


The vascular bundles in the stem of monocots undergoing primary growth are 
typically found in: 


Scattered bundles 
A single ring 
Spirals 
Concentric rings 


SECTION D - Plant Diversity 
FIFTEEN (15) questions (36-50) worth a total 15 marks 


Suggested time 15 minutes 


Which of the following autotrophic protist groups DOES NOT have a 
multicellular form: 


Green Algae (Chlorophytes) 
Red Algae (Rhodophytes) 
Diatoms (Bacillariophyta) 
Brown Algae (Phaeophytes) 


Of the following choices, the most DISTANT relatives of land plants are: 


Blue-green algae (Cyanobacteria) 
Brown algae (Phaeophytes) 
Green algae (Chlorophytes) 
Dinoflagellates 


A shared derived feature of land plants is the presence of: 


Alternation of generations 
Chlorophyll 

Embryo 

Seeds 


Which of the following groups is NOT monophyletic? 


Bryophytes 
Hornworts 

Liverworts 
Mosses 
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The gametophyte generation is dominant in: 


Land plants 
Mosses 

Seed plants 
Vascular plants 


Phylogenetic analysis indicates the order of evolution of lineages as: 


Land plants, vascular plants, seed plants 
Mosses, algae, seed plants 

Vascular plants, mosses, seed plants 
Water lilies, Amborella clade, Eudicots 


Spores in land plants are the direct product of: 


Fertilization 
Mitosis 
Meiosis 
Syngamy 


Ferns produce: 


Diploid spores 
Haploid spores 
Polyploid spores 
Triploid spores 


The sporophyte is the dominant generation in: 


Bryophytes 
Ferns 
Liverworts 
Mosses 


Of the following groups, the highest extant species diversity occurs in: 


Angiosperms 
Gymnosperms 
Mosses 
Pterophytes 


Seed plants are: 


Biphyletic 
Monophyletic 
Paraphyletic 
Polyphyletic 


47. 
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In angiosperms two polar nuclei fuse with one sperm to form: 


Diploid embryo 

Haploid endosperm 
Tricolporate pollen 
Triploid endosperm 


Many eudicots have flowers with parts in each whorl in: 


2s 
3s 
As 
5s 


The partial sequence of the land plant life cycle that is INCORRECT is: 


Gametes—fertilisation—>zygote—mitosis 
Meiosis—haploid sporesmitosis>gametophyte 
Mitosis—sporophyte meiosis gametes 
Mitosis—sporophyte—meiosis—haploid spores 


Secondary xylem and heterospory are shared derived features of: 


Angiosperms 
Land plants 
Seed plants 
Vascular plants 


SECTION E — Angiosperm reproduction 
FIVE (5) questions (51-55) worth a total 5 marks 


Suggested time 5 minutes 


Biologically speaking, a pineapple is a... 


Aggregate fruit 
Simple fruit 
Multiple fruit 
Berry 


Pollen are... 
Seeds 
The haploid male gametophytes 


The developed embryos after fertilization 
The haploid female gametophytes 
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Which of the following statements is correctly explaining outcrossing? 
Only liverworts and ferns are able to show outcrossing 
In unfavourable conditions outcrossing can enable the inbreeding of a population 


Outcrossing prevents pollen from reaching the same plant’s stigma 
Outcrossing is inferior to self-fertilization (selfing) 


Select the answer that is correctly describing the phenomena of ‘mast seeding’ in 


plants. 


Mast seeding is an asynchronous development of seeds by a large plant population 
Mast seeding occurs to support breeding of seed predators 

Species of the Poaceae and Asteraceae regularly perform mast seeding 

Mast seeding is an effective defence against seed predators because they cannot consume 


all seeds 


Which of the following statements about grasses is true 


Grasses have reduced petals because they would prevent outcrossing 
Grasses are wind-pollinated and therefore do not need to attract pollinators 
Grasses do not have petals because they are too energy demanding 
Grasses have all flower parts just like all angiosperms 


SECTION F — Ecology 
FIVE (5) questions (56-60) worth a total 5 marks 
Suggested time 5 minutes 
Which of the following is an ecosystem service? 
Nutrient cycling 
Erosion control 
Carbon sequestration 


All of the above 


In a certain area in Queensland, cane toad (Rhinella marina) individuals produce 


on average 100 tadpoles per season. To which population characteristic does this 
information refer? 


eS 


PS Po 


Geographic distribution 
Birth rate 

Age structure 
Population density 


Which of the following statements about Carbon storage is not correct 
Carbon storage cannot be assessed easily 
The Carbon stored in an ecosystem is an ecosystem function 


Trees can compensate for carbon released by burning of fossil fuel 
All organic matter contains carbon 
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59. The population of feral cats is growing exponentially in the Oxley Wild River 
National Park. This can be a result of... 


1. The population is near their carrying capacity 

2. Unlimited resources 

3. The population consists mostly of old, non-reproducing individuals 

4. Limited resources 

60. Which of these interactions have a negative impact on one partner? 

1. | The symbiotic relationship between Alnus glutinosa and Frankia alni bacteria 


2. The hemiparasitic mistletoe (Amyema pendula) and Eucalyptus trees 

3. The pollinating blue-banded bee (Amegilla cingulate) and the Ox-Eye daisy 
(Leucanthemum vulgare) 

4. Lichens: the associations between fungi and algae 
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SECTION G — Short Answer Questions 
FIVE (5) Questions (61-65) worth a total 60 marks 
ANSWER ALL QUESTIONS USING FIVE SEPARATE ANSWER BOOKLETS 


(Suggested time 60 minutes) 


Question 61. Evolution. (10 minutes, 10 marks). Answer Parts A, B and C. 


Three species of daisy (A, B and C) were sequenced for a gene containing four variable 
nucleotide sites, for which the ancestral sequence was already known. 


The following table shows the nucleotide for each species at each variable site. This information 
can be used to determine the tree that requires the fewest evolutionary changes by marking the 
required substitutions on each of the possible trees that represent these species 


Site 1 | Site 2 | Site 3 | Site 4 
Species A A A C T 
Species B G ik G T 
Species C A T C G 
Ancestral sequence | G A G G 


One possible phylogenetic tree shows Species B and C as each other’s closest relative. It can be 
drawn in different ways, but the following trees represent the same relationships, e.g.: 


A B C 


B C 


A 


Answer all THREE of the following questions: 
Part A. Draw three trees representing each of the different possible the evolutionary 
relationships among these species, but be careful not to show trees that show the same 
evolutionary relationships, even if they may look different. (6 marks) 


Part B. Identify the most parsimonious phylogenetic tree. (3 marks) 


Part C. Identify which species is most closely related to Species A. (1 mark) 
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Question 62. Animal Diversity (15 minutes, 15 marks). Answer both Parts A and B. 


Part A. Select ONE of the PROTOSTOME phyla that you learned about in your lectures 
and practical classes, and write about: (10 marks) 


a. The key identifying characteristics of the phylum 
b. The different classes or subphyla that are found in that phylum 


Part B. Out of the Unikonta, which group is the closest living relative of Animalia? Name 
a key characteristic of the group that indicates its close relationship with Animalia 
(5 marks) 


Question 63. Plant Structure & Function (10 minutes, 10 marks) 

Briefly explain or discuss FIVE (5) of the following: 

Each answer is worth two (2) marks (10 minutes; 10 marks) 

If you describe more than five terms, only the first five will be marked. 
a. Photoperiod and flowering 
b. Tracheids 
c. Bark 
d. Parenchyma 
e. Primary cell walls 
f. Casparian strip 


g. Mycorrhizal fungi 


Question 64. Angiosperm reproduction (10 minutes, 10 marks). Answer both Parts A and B. 


Part A. Explain the main steps that occur during the double fertilization in angiosperm 
reproduction. (4 marks) 


Part B. Describe the different mechanisms by which angiosperms can prevent self- 


fertilisation (selfing). Briefly explain under which conditions self-fertilisation can be 
advantageous. (6 marks) 
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Question 65. Ecology (15 minutes, 15 marks) answer all Parts A, B & C. 


Part A. Briefly describe THREE (3) of the following capturing important key 
characteristics. Each answer is worth two (2) marks. (6 marks) 


If you describe more than three terms, only the first three will be marked. 


1. 


De 


Community 


Predator-prey interaction 


. Mycorrhiza 


Transect 


Mark-recapture method 


Part B. Summarise the principle of density dependence as it occurs in population 
ecology. (4 marks) 


Part C. Explain the energy flow of an ecosystem of your choice. Name the trophic levels 
necessary for your ecosystem to be viable. (5 marks) 


Please remember - This examination paper MUST BE HANDED IN. Failure to do so will result in 


the cancellation of all marks for this examination. 


Writing your name and number on the front will help us confirm that your paper has been returned. 
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